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IMINE OTTftTFRNAFY SAT.TS PT ^ CH gATALygSg 
BACKGROUND OF THT agSKHON 

field of the Tmm^fj^ 

The invention relates to a new type of low-temperature 
bleaching system and a method of cleaning substrates 
therewith. 



The Rp-I^rf 

10 Many household and personal care products are formulated 
with an actxve oxygen-releasing Serial to effect removal 
of staxn and soil. Oxygen-releasing materials have an 
-portant limitation; their activity is extremely 
temperature-dependent. Temperatures in excess of 60-c are 

15 normally reguired to achieve any bleach effectiveness an 
agueous wash system. Especially for cleaning fabrics hicT 

scr- is both — »* - -™ 

20 throuoh T Partially S ° 1Ved ^ af — tioned problem 

through the use of activators. These activators also known 
as bleach precursors, often appear in the form of 

h C vd r r b oae y n iC ^ " of 

hydrogen peroxide react with the ester to generate the 

25 corresponding peroxyacid which oxidi 2 es the stained 

substrate. Commercial application of this technology is 
found xn certain fabric bleaching detergent powders 
xncorporating tetraacetylethylenediamine (TAED) and sodium 
nonanoyloxybenzene sulfonate (SNOBS) 

SO 

TAED is effective only under „ar„-hot v.sh conditions , . 
*>°ve 30-c. Although this naterial is uide e „ ploy ^- i ;- e - 
Europe „th la „ ndry aetergenti cold vater co „ sum P e / uas - 
habits have not permitted use in the United states. SNOBS 
5 can operate at lower temperatures than TAED . For this 

ItToerff ««• "nited states but 

its performance could still be improved. 
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Another problem with carboxylic acid ester » 
as TAED and SNOBS is that conversion Posers such 

inefficient. A furfcher difficui ; S1 ^ --id is 
catalytic. Once the ester has h Y " 0t 

5 longer be recycled. L i ^"^^ it can no 

of precursor are necessary a large amounts 

necessary in a deter" n 7 f ^ " " ° % ^ 

9 nt formulation for ki«= u- 
At such high use levels, cost for th bleachin 9 ^brics. 

expensive chenicals is of " 0 ^ " la tively 

-^s or major concern. 

15 P sulfonimines and N- 

15 sulfonyloxaziridines. While th e ^ 

to be highly effective eve n b" ^ been shown 

especially for wash t^t«£ 

experienced in Japan. 3r ° Und "-c. such as are 

20 ° UtSide the COnt -t of consumer products th 

reports of catalytic oxirM.- oauct s, there have been 

in a j,:: : :r e r ents - « - 

— - -i. Pari I Z^'^ - — c, 

-nopersulfate oxidat on ""^ " 

i-ine salt under alKaline Lj I™"' 

reported to be forced fro, t ! w »" 

oxaziridiniu, salts Reaction °* " ith the 

organic solvents or in oraan either in 

^ -a. Be yond use ^ ~ 7^'^ ^ 

35 suggestion of any possible applied f "° 

salt chemistry to the probleTof T qUatern3ry ^ 

consu mer applications, such a s L T 1 " 9 ** 

. such as m cleaning fabrics. 
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It is an object of the present invention to provide an 
improved bleaching system and detergent compel tion 
containing such system that: operates over a wide 
temperature range includir? that of under 30°C. 

It is another object of the present invention to provide 
novel bleach catalysts which are effective at relatively 
low concentrations, thereby achieving a cost-effective 
stain removal system. 

A still further object of the present invention is to 
provide a method for bleaching stained substrates such as 
clothes, household hard surfaces including sinks, toilets 
and the like, and even dentures. 

Other objects of the present invention will become more 
readily apparent through the following summary, detailed 
description and examples. 

SUMMARY OF THF TMUPM TT » N 

A bleaching composition is provided comprising: 

(i) from about l to about 60% by weight of a peroxygen 
compound; 

(ii) from about 0.01 to about 10% of an oxygen transfer 
agent whose structure is: 



30 



35 



.4 



R / 
N 

\ 



=N X- (I) 



wherein: 



40 



R' and R 4 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals' 
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* J-ic ring, alkyl, cycloalkyl, nitro h a1 
cyano radicals; "«ro, halo, and 

R 1 with R 2 and R 2 with R 3 m*„ ~ 
" a radical selected from * „ Aether form 

~, heterocycli: Z ^Z^^^' 

X is a counter ion stable in tho ~ ^^s, 
agents; and th6 P resen " of oxidizing 

(iii) from about 0.5 to 5o> of , 
15 *°* of a surfactant. 

stained substrate an agueous sol utl oT c ^ ^ *° ^ 
Peroxygen expound and an c^^r^" 1119 3 
20 structure is R^CHirtiW^ tra "sfer agent whose 

defined above, the mole ratio radiCal 9rOUPS 35 

o-ygen transfer aqent h P^oxygen compound to 

agent bemg from about 250 :i to about 1:2 . 

25 DETATT.Rn DESrpTw Tr > r j 

It has been found that certain 

-It. can epe ra te a / ca """" tyP " ° f «"*«««, i*ine 
transfer active o^en ^ ^L" f™" to 
"tide, „ e tt ec t Lly™: ch :; n r er " 4 ^"r" 1 
'0 present en such articl J ° " " Che<i to r eeev. stains 
cheeisery is .ere th.T ^"ernary i^ salt 

conversion o f 0l e„ ns te « the 

«• -Use hhe ^ttTtT t'™ * ~ « 

■ nee in ccpieheiy aqaeo J wa ™^ « » "»isea 
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Quaternary imine salts covered bv th, . 

those whose structure is: '""^ lnVM tion 



a 



N 

Y 



R 



R^ C = N V * (I) 



wherein: 

15 radicals; 9 ' lkyl and "ycloalky! 

»y be hydrogen or a Ci _ Cjo subst 
unsubstituted radical selected frn, «. h 

Phenyl, aryl, heterocyclic r i nV a 7k T ^ °< 
halo, cyano, alkoxy ke to !' ^aW, nitro. 

20 radicals; ' Carb °^ lic »nd carboalkoxy 

seieii;%::;^^;r titu - or — radical 

the grou P consisting of phenyl arvl 
heterocyclic rinn ,n , ^"y- 1 -* aryl, 

yc-Lic ring, alkyl, cycloalkyl nit™ k.i 
cyano radicals; nitro, halo, and 

25 R' with R* and R J with r 3 ma „ 

system; aromatic ring 



30 



35 



include Pyridine ZIT heteroc ^^s 

pyridine, pyrrole, imidazole, tria 7 m Q «- <. 
»=rphoU„e. Pyrr oUdi„e, piperidine ^ ° £ ^—L. 
Suitable oxygen heterocycles lnclufl . , C ' lpera21ne - 
»n d diox.ne Sultur h / ln!=1Ude ,Ur "> trtrahydrofur.n 

tet rah y dro : Mo X U e r heterOC " Cl " i-— thi 0 p„ ene and 
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Counterion X may be selects * 

«««., -thosuUate sulf Chl "^ brew., 

borontetrafiuoride Pr . SUl „ f °" ate - ^ umml( 

»<*. P*„ Phosphate and cy.no radicals. 

The term "substituted" i. h.„ , . 

« * - a substituent v hic „ ls a "'.P*™' * *' *• * 

-*». a»in=au yl , thioalkyi" s'uTioa^', =yan °' ^ 
=arbo*yester, hydroxy c-c „,v sul£ °»l*yl, 

quaternary di- or J^^"*' P ° ly " lk ° Xy « C '" C « 

aiKyiammonium function. 

The most preferred guaternarv 
«nydroiso q ui„oiiniu B sllZVlZ^ "* 

« — ^ tne S a»e radi^rr:::;/^? * - * 



Table I ii sts specific illustrate 

by structure n. iu ^rat 1V e compounds represented 
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outlined belev as structures III through X. 
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The foregoing oxygen transfer agents may be incorporated 
into detergent bleach compositions along with a further 
35 essential component which is a peroxygen compound capable 
of yielding peroxide anion in an aqueous soluti* 



:ion. 
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Amounts of oxygen transfer agent suitable for «, 
invention mav rano. * v. ie for the present 

may range from about o.oi to ios- 
about 0.2 to 5* 10< ' Preferably from 

to 5«, optimally from about 0.5 to i ^ k 
of the composition. % by wei 9 h t 

5 

The peroxygen compound may be present from about l to 60 » 

- bT^r about 15 to — * - 
0 SLX^i^r anion (or a p ~ ~ 

oxygen trln.fi qU1V3lent am ° Unt of Peroxide anion) to 
oxygen transfer agent will range from about 1500-1 to ah «- 
1:2, preferably from about 150-1 to l-i «. ° Ut 
about 60:i to 3:i. ' °P tlma1 ^ from 

Peroxide anion sources ar P won v 

wel1 Known in the art 
include the alkali m£ >-h=,. They 

- ure, pero* de \nd ! Per °* ld "' ° r,aniC — ■ 

co„p„ unds m ay also „. , ult . hl . f""* ° £ tWO or »°« «<>=>> 

::::::::: ::::r:r h — ~ 

P."l, h l dr ° PerOXideS an ° ther =!«= o f 

poroxygen compounds. Examples of these m,*. ■ , 

— . hydrop e rMi de end t - butyl X^T" ""^ 
Organic peroxyacids may also be sui^Ki 

-Pound. SO. „ at e ri eL H.^ Jen^ ^ : ~ n 



o 

HO-O-C-R-Y 
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wherein R is an alkylene or substituted alkylene group 
containing from l to about 2 2 carbon atoms or a phenylene 
or substituted phenylene group, and Y is hydrogen, halogen, 
alkyl, aryl or 

5 

0 0 
-c-oh or _^L 0 -OH 

The organic peroxyacids usable in the present invention can 
10 contain either one or two peroxy groups and can be either 
aliphatic or aromatic. When the organic peroxyacid is 
aliphatic, the unsubstituted acid has the general formula: 



15 



0 
Jl 



HO-0-C-(CH 2 ) „-Y 

where Y can be, for example, H, CH 3 , CH 2 C1, COOH, or COOOH; 
and n is an integer from to l to 20. 

20 When the organic peroxy acid is aromatic, the unsubstituted 
acid has the general formula: 

o 

n 

HO-0-C-C 6 H 4 -Y 

25 wherein Y is hydrogen, alkyl, haloalkyl, halogen or COOH or 
COOOH . 



Typical monoperoxyacids useful herein include alkyl 
peroxyacids and aryl peroxyacids such as: 

(i) peroxybenzoic acid and ring-substituted 
peroxybenzoic acid, e.g. peroxy-a-naphthoic acid; 

(ii) aliphatic, substituted aliphatic and arylalkyl 
monoperoxy acids, e.g. peroxylauric acid, peroxystearic 
acid, and N, N-phthaloylaminoperoxycaproic acid (PAP); and 

(iii) amidoperoxyacids, e.g. monononylamide of either 
peroxysuccinic acid (NAPS A) or of peroxyadipic acid 
(NAPAA) . 
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Typical diperoxyacids useful herein include alxyl 
diperoxyacids and aryldiperoxy acids, such as: 
U) i'lS-diperoxydodecanedioic acid; 
(ii) 1,9-diperoxyazelaic acid- 

(iv) 2-decyldip eroxybutane _ lf4 _ dio . c ac . d 
v) 4,4'-sulfonylbis P eroxybe n zoic acid; and 
10 c^"'"'"* - ^ acid) 

^Pet^ « P—tio -id, 

TPCAP 7! (n-agnesium salt hexahydrate) PAP 

TPCAP and daperoxydodecanedioic acid. Under certain 

eTTrrHh hydrogen ™* — - -X be 

-yed as the peroxygen compound. 

the peroxygen compound and oxygen tran,f P™P°«e 

The surface-active material may be natur.n„ „ 
« ~P or a synthetic materiel selected frl "* 
"onionic. amphoteric. zwitterioni cetLL T""' 
fixtures thereof. „,„ y suitable ll^TZ * "* 
available ,„a are fully aescribea ^ th. ^^ZT^ 1 ' 
example in "surf.ro a «. • literature, for 

I ana IX , \y ZT. n TT ■ Volumes 

the surf ce-active 1; 7 "* ^ 1 «- •« 

5 actlve material may range ud to <;n* u 

preferably bei„ 9 from about i/to about" y^™" 
35 the composition, most preferably 4 to J5% . 9 
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Synthetic anionic surface-actives are usually water-soluble 
alkali metal salts of organic sulfates and sulfonates 
having alkyl radicals containing from about 8 to about 22 
carbon atoms. 

5 

Examples of suitable synthetic anionic detergent compounds 
are sodium and ammonium alkyl sulfates, especially those 
obtained by sulfating higher (C 8 -C 18 ) alcohols produced, for 
example, from tallow or coconut oil; sodium and ammonium 
10 alkyl (C 9 -C 20 ) benzene sulfonates, particularly sodium 

linear secondary alkyl (C I0 -C 15 ) benzene sulfonates; sodium 
alkyl glyceryl ether sulfates, especially those ethers of 
the higher alcohols derived from tallow or coconut oil and 
synthetic alcohols derived from petroleum; sodium coconut 

15 oil fatty acid monoglyceride sulfates and sulfonates; 

sodium and ammonium salts of sulfuric acid esters of higher 
(C 9 -C 1K ) fatty alcohol-alkylene oxide, particularly ethylene 
oxide reaction products; the reaction products of fatty 
acids such as coconut fatty acids esterified with 

20 isethionic acid and neutralized with sodium hydroxide; 

sodium and ammonium salts of fatty acid amides of methyl 
taurine; alkane monosulf onates such as those derived by 
reacting alpha-olef ins (C 8 -C 20 ) with sodium bisulfite and 
those derived by reacting paraffins with S0 2 and Cl 2 and 

25 then hydrolyzing with a base to produce a random sulfonate; 
sodium and ammonium C 7 -C, 2 dialkyl sulf osuccinates; and 
olefinic sulfonates, which term is used to describe the 
material made by reacting olefins, particularly C l0 -C 2O 
alpha-olef ins, with S0 3 and then neutralizing and 

3 0 hydrolyzing the reaction product. The preferred anionic 
detergent compounds are sodium (C u -C, 5 ) alkylbenzene 
sulfonates; sodium (C, 6 -C IK ) alkyl sulfates and sodium 
(C,^-C 1K ) alkyl ether sulfates. 

35 Examples of suitable nonionic surface-active compounds 
which may be used preferably together with the anionic 
surface-active compounds include, in particular, the 
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reaction products of alXylene oxides, usually ethvlen 
oxide, with alkyl ( C -c 1 nh , ethylene 
, , c . y ( 4 22) P hen °ls, generally 2-25 EO i r 

2-25 units of ethylene oxide per molecule- the , h 
products of aliphatic wc r . • l6 ' the Sensation 

- „ . Aiphatic (C 8 -c,») primary or secondary linear- 

5 or branched alcohols with ethylene oxid* 

EO Ann ^ ^ etnyiene oxide, generally 2-30 

etn^ - " products of proplae " e «d 

ethylenediamine. other so - ca ii^ „ 

9- C„ c„ N-methyl glucamide) , long-chain tertiarv amin 

invention but this i! „!! ""Potions of the 

Soaps nay also be incorporated into ,-»,» 

invention. pre f erabx y at a leva o\ Tl T^™ °' 
uo ; rtK4 . evei or le ss than 30% bv 

weight. They are particularly useful at low levels L 
25 binary (soap/ anionic) or ternary mixtures J 1 

nonionic or mixed synthetic anionic and n ^ 
Soaps which are used are prefer" ! the C °"*° UBd -- 
desirably potassium, salts o satura , ^ 
r -r *.„«.«. • saturated or unsaturated 

C,o C 24 fatty acids or mixtures thereof Th« , * 

between about . m P. ut ' °* ^ 

builder. a su PPlementary 
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The detergent compositions of the inv.nv 

also contain a detergency ^^Z^^ T^ 
selected from (1) calcium seguestrant " ™* be 

Precipitating materials; (3,^^ ™ 
5 materials- »„n ■ calcium ion-exchange 

lals ' and ( 4 ) mixtures thereof. 

In particular, the compositions of the invent 

".one- a„ d di-s UC ci„ates. oxydisuccLf ' tartrate 

-mcates and mixtures thereof. 
Polycarboxylic homo- and copolymers Mu , 

builders and to function « T * ° ^ incl ^ed as 

Processing aids p ! P " Structu "nts or 

" add •ui:ir:: a r y d preferrGd a ~ 

and Haas Company, and .ty£HT ^ **» 

(avail able undef the trad , C ° P01 ^" 

by weight. 7 ght ' P ref *«bly from 10 to 60% 

-•h madia, the a „ ount of ' 1 t0 50 »»• Wthin the 

3= Pr.f erably f rol , about l to , 00 " 300 PP-. 

P"sa„t i„ „ „ ash 11,1°"° T SU " aCtant Sh ° Uld 
-I-,. warer from about 0.05 t-n i r. 

liter, preferably from 0.15 to 0 20 or gramS Per 

°-20 grams per liter, when 
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present, the builder amount will range from about 0.1 to 
3.0 grans per liter. 

Apart from the components already mentioned, the detergent 
5 compositions of the invention can contain any of the 
conventional additives in the amounts in which such 
materials are normally employed in detergent compositions. 
Examples of these additives include lather boosters such as 
alkanolamides, particularly the monoethanolamides derived 
10 from palmkernel fatty acids and coconut fatty acids, lather 
depressants such as alkyl phosphates and silicones, 
antiredeposition agents such as sodium 
carboxymethylcellulose and alkyl or substituted 
alkylcellulose ethers, other stabilizers such as 
15 ethylenediaminetetraacetic acid, fabric softening agents 

inorganic salts such as sodium sulfate and, usually present 
in very small amounts, fluorescent whitening agents 
perfumes, enzymes such as proteases, cellulases, lipases 
and amylases, germicides and colorants. 

Stained consumer products benefiting from treatment with 
compositions of this invention may include clothes and 
other fabrics; household fixtures and appliances such as 
sinks, toilet bowls and oven ranges; tableware such as 
drinking glasses, dishes, cookware and utensils; and even 
dentures. Hair colorants may also be formulated with the 
bleach composition of this invention. The bleaching system 
of this invention may also be applied to industrial uses 
such as for the bleaching of wood pulp. 



The system of the present invention may be delivered in a 
variety of product forms including powders, on sheets or 
other substrates, in pouches, in tablets, in aqueous 
liquids, or in non-aqueous liquids such as liquid nonionic 
3 5 detergents. 
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The following examples will more fully illustrate the 
embodiments of this invention. All parts, percentages and 
property referred to herein and in the appended claims 
are by weight unless otherwise illustrated. 

5 
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EXAMPLE i 



3,4-Dih y ^r.^ qulnQl ^ 

The tit!, compos was prepared. usina the procedure of 

« s • r - e o r r„ ro r quinoiine ~ autm - — ~ 

»r> c (~io mm Hg) prior to use. 

into a 3-n.ck.d !2 L Morton nas* equipped with a 
mechanical stirrer ware placed 1,2 3 4- 

oTlTr iS< " 5Uin ° line '"- 6 «"-• °- 5 — > « ^ Htars 
^ Chl0ride ' » S ° 1U "°" «* P"assiu„ persu It" 

vi^rousiHi ?.r: r dea - whii * th « —«« « 

sulfate h.^vdrate 3 ^T^T""" " 

1 mX/ °' 01 mol) was added to th<* 

il d " : iXtUre ' MaCk P-^P^ates deposited 

-mediately, and the resulting P 

vigorously at room temperature. The reaction \ 

became slightly elevated «■ k reac tion temperature 

y««<-j.y elevated to about 35 °c After- -» c k 
stirrin,, th . blaok ^ . u"" °' 

:r::: u Th : " ixtu " - fiitLd - - r 

y filtrate was separated by extraction with 

22 Chl ° ride - ° rSa " iC ^ ~ *i- over 

dark red liquid. Distillation at i 0 5«c und.r 

lu ™* ^^^"-"'"hydroisoquinoline. 

B m» ,CDC1 )/T „ S): . 2 . 72 (t , 2H) 2 . 77 (t> ?> 

».« , S.33 ,..„,. The is, qui „oli„e is shown at , 
• . -CI ,..„, ,. 59 . 7 . 94 ( „, 4H) , 8 5i - 
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with a magnetic stir bar and a r.f, equipped 

3, 4 -di hy droiso q ui nol ine (8 3 7 qra UX COndSnSer ^ 
-thand. The fixture wa s lrre d 4 ° ml ° f 

soiution of raethyl ^^cle in to ooc - a 

« and 70 ml of methanol was added ^ - 3 mmol, 

solution remained clear and yellow The mi l ^ 
to reflux for 6 hours The I heated 
— to provide a ^^T^^ " * 
white solid (mp U5-119-C) The Lv! ^ 
5 washed with 40 ml of aLt *" PUlVerized «»d 

1 ° f Sterne at room temperature. 

Suction filtration provided a whif 

124-1270C. hlte S ° lld in *** yield: mp 

3 itTH) 'Vis ' (S ' 3H) ' 3.73 C .., H) 3 93 

(t,2H), 7.18-7.78 (m 8H) , 8.77 f S 1H1 t • 

4.46 (S ), 8.0-8.3 (m 9 4 il> ° bs -ved 
isoguinolinium p-toluene^ulf latl. ^ ^ *° 

EXAMPLE_2 

The title compound was nron^ j 
■^^^i^. ,19.8,, a , 

anhydrous toluene n ° 1} a " d 30 ^ of 

not MWe in tol „ 2 g n ;- 6 ™ > added ' - hich «■ 

The reaction mixture „as stirred at 
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room temperature for 10 hours. The reacti 

separated into two levels The . he / MCtlon ""ure was 

- Wanted out and " i 7 ^ ^ ^ 
excess toluene. ° an OVen to remove any 

5 

'» NMR (DMSO/TMS) : * 3 2 3 f a« » 

7 4-7 -7 (2Hf»), 3.73 (3 H si A 

7-47-7.82 (4H.n) and 9.i8(iH,s). (2 "' S) ' 



10 EXAMPT.F ->_ 

N-.n-Q.-i- 



ii53i2iisr^ 

3 .«-Dihydroiso q uinoli„e (1.3, . ,„ „ 

»» 3 .1 Me<3„ i„ . 3 .„ eok ' " «' 10 -° —I) «M dissolved 
» -1th a condense,. drv ing l''^.^ «*t- 
« «n ice bath. nK>ctyl D toT ana »1« 

— d*. dissdved i„ r 0 :r ;r uitonate u - 8 < «■ 

— r.„oved end replece" "J " , '""^ *~ »™ 

*> ««r solution nested to ^ f„ T *"» 

"nice ti»e the reaction soLt" ! " *■»*»■ 

«e ..etnanol in „ acuo ga C e ^t! ye " 0 "- Re °° Vil ° f 

-M* - triturated »L ..out , s ^ 

insoluble solids were filtered „ „ M " 0 " C - Th " « oet one 
» « *i- i„ a vacuun J ^ e ' ~<« 
»» >•»! 9. A second batch of sluds COl ° rleSS S ° U<i = 

acetone f iltr,te/„ashi„ g end fUte' d *"« 'he 

and dried to glv . 0 . 31 g 9 „ c' 1 "'"''' """•« with ecetone 
"0 ««r, . S . 70 (1H . ^. '"n SOl " S - ' H "" R ' CD «- 

30 <.„„ (2H , t , 3 *>- t (•>. ... 4 . 20 ,„ 

l -" (»H. •). 0.8, ,3H ° ,3 "' SK 1 - 8 ° < 2 ». •>. 

*CS. Marvel and v.c.Seker, Oro E vn 

("55). P. 366. 2I£U_Snn_ Coll. Vol. m 
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EXAMPLE 4 



Stain bleaching experiments were conducted in a Terg-o- 
Tometer in 500 mL of milli- Q water , using tWQ tea . stained 
5 cotton cloths measuring 3x4 inches. In a typical test, o 75 
9 of commercial detergent was added to the system and the 
PH of the solution was constantly buffered to the indicated 
level by the addition of dilute aqueous sodium hydroxide or 
hydrochloric acid, a given oxidant was then added to the 
10 system, followed by an appropriate amount of quaternary 
imme salt. Washes were carried out at the indicated 
temperature for 15 minutes. 

Stain bleaching was measured ref lectometrically, using a 
15 Colorgard System/ 05 Ref lectometer . AR is the reflectance 
difference between washed and unwashed cloths; effects due 
to detergent are not subtracted. Bleaching was indicated by 
an increase in reflectance, reported as MR. in general, a 

20 Z °l " PSrCeiVable in * P ai "<* comparison while 

20 AAR of two units is perceivable monadically. 

Table II and III report the bleaching activity of the N- 
methyl-3,4-dihydroisoguinoline borontetraf luoride (BF 4 ) and 
p-toluenesulfonate (OTs) salts. 
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Based on the results in Tables II and in, it is evident 
that the imine quat salts have a pronounced effect upon 
improving bleaching of a tea-stained cloth. Different 
formulated base powders have a relatively small effect on 
5 the bleaching performance of the imine guat salt 



EXAMPLE 5 



10 



Thxs sample illustrates the effect of p H upon a system 
utxl lzlng the imine quat salt of Example l and PAP as the 
peroxide source. There is relatively little change with 
respect to bleaching performance over the pH range 8.0 to 
10.0- 



15 



TABLE TV 

Tea-stained noth at an 18°P Wash TeBPr^ 







PH 


IMINE QUAT 

SALT 
CONCENTRATION 


AR 

PEROXIDE 


AR IMINE 
QUAT SALT & 
PEROXIDE 


AAR 
IMINE QUAT 
SALT 


8.0 


6.0xl0 5 M 


5.60 


14.0 


8.40 


9.0 


6.0xl0 5 M 


4.90 


13.0 




10. 0 


6.0xl0 s M 


4 .20 


12. 3 


8 . 10 

8. 10 



20 
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EXAMPLE 6 



This Exaraple details the effect sta . ns 
that of tea. Table V establishes that the i.ine quat salt 
30 of Example 2 enhances the bleaching performance of OXONE 
against a spaghetti sauce stain. 
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TABLE V 

Spaghetti Saiice-stai' nert PI oth at an 1RQ C Wash I^ erature 



BASE 


PEROXIDE 


IMINE QUAT 

SALT 
CONCENTRATION 


AR 
PEROXIDE 


AR IMINE 
QUAT 
SALT & 
PEROXIDE 


AAR IMINE 
QUAT SALT 


ULTRA 
ALL® 1 


OXONE 


6.0xl0 5 M 


13.65 


16.53 


2-88 | 



— -^^^veiy removed 
10 by the imme guat salt of Example i in combination with PAP 
as the peroxide source. Table VI outlines these results. 
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TABLE VT 

Wine-stained clot h at an 1 8 «c Wash Zejnp erjture 
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BASE 


PEROXIDE 


IMINE QUAT 

SALT 
CONCENTRATIO 
N 


AR 
PEROXIDE 


AR IMINE 
QUAT 
SALT & 
PEROXIDE 


AAR IMINE 
QUAT SALT 


ULTRA 
1 ALL® 


PAP 


6.0xl0 5 M 


14.8 


18.1 


3.3 



EXAMPLE 7 



Th 1S Example illustrates the performance of the octyl imine 
25 quat salt of Example 3 and PAP as the peroxide source 

Surprisingly, at lower temperatures, the performance was 
better than at higher wash temperatures. 
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TABLE VTT 



10 




various »ai fi o,t „™ ,B ^ th *««- 

«- art, .u o f „ hi I 1 . J:™-" °~ Ski11 "' * 
this invention. 5f>1,:lt and P u "is„ of 
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CLAIMS 

1. 



«> -o;r b :: h t T t :r: tio " 

auoux; i to about 60% by weioh+- * 
5 compound; y wei 9 h t of a peroxygen 

from about n m *. 

ur °- 01 to about lot of =»„ ~ 
agent whose structure is: yg6n tra "sf er 

R i R 4 
\ + / 

V 

15 

wherein: 

«W. heterocyclic ring . I ° f hydr ° 5<in - Phe "«' 

! ° * be . substituteo o a r lkyl =*«°a«cyl radicals; 

heterocyclic ring al °* Ptanyl, aryl, 

•i*oxy. ..to. caX\t .rnrf 1 ' 1 ' nitr °' h "°- •»»». 

»" «y be a substituted """IKoxy radicals, 

""9. .Ucyl, =yc 1 o,l ltyl ,' nitr f e . n "' arV1 - heterocyclic 
* "1th R. and R > „ ith y RS .""I " d <*«. radicals; 



X' »ith R > and R > wlth " " al °' »" a radical,; 
"dical selected fro. t h e '°*«her ton, a 

P=lycyc!o, hctetocycuc a„d C ° nSiSti " 9 « ^«l*yl. 
» * U a counters S t, b i e in T"' ^ 

agents; and " ^ of oxidi 2i „g 

U«) ft. about ... to 50S „ , surfactant 

2 - A composition according to claim , , 

" co.pnsing fro. about i to „„ ° ' ,urthe t 

builder. ° ab ° Ut 80 » « a detergent 
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3- A composition according to claim l, further 
comprising an effective amount for cleaning of an enzyme 
selected fro, the group consisting of proteases 

^ cellulases, lipases, amylases and mixtures thereof. 

4- A composition according to claim i delivered in a 

pouch, tablet, aqueous liquid and non-agueous liquid. 

" 5 A composition according to claim a wherein the 

peroxygen compound is present in =,r, 

tn 5 = . ^ ^ Present xn an amount from about 1.5 

to M « and the oxygen transfer agent is present in an 
amount from r, ^ . xn an 



amount from about 0.2 to 5% by weight. 



15 6 



20 7 



A composition according to claim l wherein the 
Peroxygen compound is an inorganic materia! ..elected from 
the group consisting of p erborate , 

Perphosphate, persilicate and monopersulphate salts. 

A composition according to claim 1 wherein the 
Peroxygen compound is an organic peroxyacid 



A composition according to claim 5 wherein th e 
organic peroxyacid is selected from 
25 peracetic acid „„ * gr ° Up consi sting of 

P acid, monoperoxyphthalic acid, diperoxy 

od ecanedioic acid, N, N'-terephthaloyl-di (6-aminoperoxy 

caproic acid) and N , N ' ~ Phthaloylaminoperoxycaproic acid. 

30 1 • A C ° mpOSition -ccording to claim 7 wherein the 
30 organic peroxyacid is an amidoperoxyacid . 

10. A composition according to claim 1 wherein said 
substituent on R' R ) anH D 4 . 61n said 

n k , r , r R 4 is a functional unit 

selected from the group consisting of nitro halo 
35 r -» ' IU "°» nalo cyano 

clrb . amin °' amin ° alk ^' thi«.l ky i f sulfoxyalkyi 

carboxyester, hydroxy, C,-c 20 alxoxy, polyalkoxy c -C 
quaternary di- or tri aiw,-, • y aAJCOX y. C,-C 40 

y ai or tri-alkylammonium functional units and 
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mixtures thereof. 



11. A composition according to claim i wherein the 

^ oxygen transfer agent is 3 , 4-dihydroisoquinolinium salt. 

12. A composition according to claim 11 wherein the salt 
is an N-methyl-3, 4-dihydroisoquinolinium salt. 

13. A composition according to claim 11 wherein the salt 
10 is an N-octyl-3,4-dihydroisoquinolinium salt. 

14. A method for bleaching a stained substrate, said 
method comprising contacting said stained substrate in an 
aqueous medium with a peroxygen compound, a surfactant in 
an effective amount to clean said substrate and with an 
oxygen transfer agent whose structure is- 



15 



20 



(I) 



R 



25 



wherein: 

*' and R" may be a substituted or unsubstituted radical 

TrTT^™ 9r ° UP C ° nSiSti ^ ° f h ^ogen, phenyl, 

aryl, heterocyclic ring, alkyl and cycloalxyl radicals- 

be 3 sub -tituted or unsubstituted radical 

30 a"vl Ct H ed / r01n 9r ° UP C ° nSiSti ^ of ^rogen. phenyl, 

aryl, heterocyclic ring, alxyl, cycloalxyl, nitro, halo 
cyano, alkoxy, xeto, carboxylic and carboalxoxy radicals- 

may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
35 ""J' a ' ky V CyCloa1 ^ 1 ' nitro. halo, and cyano radicals; 
^ H with R and R with R 3 may respectively together form a 
radical selected from the group consisting of cycloalxyl 
POlycyclo, heterocyclic and aromatic ring systems - 

X is a counterion stable in the presence of oxidizing 
agents; and said peroygen compound to oxygen transfer agent 
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5 



being present in a molar ratio ranging from about 1500:1 to 
about 1:2. 



15. A method according to claim 14 wherein the ratio of 
peroxygen compound to oxygen transfer agent ranges from 
about 150:1 to 1:1. 

16. A method according to claim 14 wherein said 
substrate is selected from the group consisting of fabrics 

10 household fixtures and tableware. 

17. A method according to claim 14 wherein said 
substrate is a denture. 

15 18. a composition according to claim 14 wherein the 

oxygen transfer agent is a 3 , 4-dihydroisoguinolinium salt. 

19. A method for bleaching a stained substrate, said 
method comprising contacting said stained substrate in an 
aqueous medium with a peroxygen compound and with an oxygen 
transfer agent whose structure is: 



20 



25 



30 



35 



R 4 



= N x- (I) 

R 3 

wherein: 

R« may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl, 
heterocyclic ring, alkyl and cycloalkyl radicals; 

R ? may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl, cycloalkyl, nitro, halo, 
cyano, alkoxy, keto, carboxylic and carboalkoxy radicals; 

R 3 may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals; 



WO 95/13352 



32 



Qgiff:P94/03656 



R with R and R 2 with R 3 may respectively together f ^ 
a radial selected from the group consisting of cycloalkyl 
polycyclo, heterocyclic and aromatic ring systems; 

X- is a counterion stable in the presence of oxidizing 
5 agents; and said contacting to achieve bleaching being 

performed in said medium containing about 0.05 to about 250 
ppm active oxygen from the peroygen compound and about 0.01 
to about 3 00 ppm oxygen transfer agent. 

10 20. A method according to claim 19 wherein the oxygen 

transfer agent is present from about 5 to about 100 ppm per 
liter of medium. 



21. A method according to claim 19, further comprising 
15 from about 0.05 to about l.o grams surfactant per liter of 
medium. 
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